Introduction
Adhesive capsulitis is one of the common causes of pain and disability of the shoulder joint. It is characterized by a painful, gradual loss of both active and passive glenohumeral motion resulting from progressive fibrosis and ultimate contracture of the glenohumeral joint capsule 1 . Mostly the adhesive capsulitis is idiopathic but there are some factors which influence the condition like diabetes mellitus, thyroid problem, dyslipidaemia, trauma etc 2 .
Adhesive capsulitis has four stages 3 . It occurs in approximately 2% to 5% of the population and majority of patient are female 4 . The optimum management of adhesive capsulitis has been the subject of great debate, particularly since the condition tends to resolve spontaneously over months to years. The resolution time may need up to 2 years to even some time 5 years 5 .
Most patients can be managed conservatively in a primary care setting with the expectation of a good outcome. The aim of treatment is to relieve pain, improve range of motion and reduce shoulder disability. Several studies were conducted in different countries in respect of adhesive capsulitis of shoulder. But these studies did not adequately measure the effectiveness of UST and MWD with exercise and counseling. So this study was undertaken to evaluate and establish the comparative efficacy between UST and MWD on adhesive capsulitis patients and also the functional outcome of adhesive capsulitis was assessed. were lost during follow-up (drop-out). Ultimately a total of 80 patients were included in the study. Informed written consent was taken from each patient before inclusion in the study.
Materials and Methods
After completion of inclusion and exclusion criteria a written informed consent was obtained from the study population and all baseline information was gathered. The patients were divided into one of the following two treatment groups:
Group A: Counseling, Ultrasound therapy and physical exercise programme.
Group B: Counseling, Micro Wave Diathermy therapy and physical exercise programme.
All patients were counseled regarding the natural history of adhesive capsulitis of shoulder. Advice about the intensity, frequency, and progression of the exercises, the application of heat, ice and suitable position of shoulder was also briefed. In group "A" all the patients received ultrasound therapy (UST) with 1 MHZ frequency and @1.0 watt/cm2 intensity with a transducer head of 5 cm2 for 10 min per day. After coating the skin with an aqua sonic gel UST was delivered by moving the applicator over the anterior, superior and posterior regions of the shoulder joint in a slow, overlapping strokes. Each patient received daily UST for first 2 weeks and then every alternate day over next 2 weeks except the weekends and the holidays. The typical physical exercise programme, consisted of combination of Codman's pendulum (Gravity assisted stretching) exercises to increase range of motion of shoulder. Wall climbing exercise while shoulder is held in abduction and forward flexion Gleno-humeral joint stretching exercises was applied to the patient up to a good tolerance. Shoulder wheel exercise was also done by circumduction of shoulder joints, clockwise and anti-clockwise. Wand exercises was engaged by holding two ends of long stick or rod with hands and performing active and passive movements of shoulder joints and over head Pulley exercise by holding two ends of the rope, hanging from a pulley, by hands and moving the shoulder through abduction and forward flexion. This was followed by strengthening exercises, which were started within the regained range of motion as an isometric program progressing to resist strengthening through the full arc of motion.
Results
This observational study was done in the Department of Physical Medicine at Combined Military Hospital, Dhaka during the period from 01 May 2015 to 30 November 2015. A total of 80 (n=80) subjects had been enrolled and divided into 40 subjects (n=40) in each group. The study findings have been plotted in the master sheet. In both groups, there was progressive decrease in mean VAS pain score from the start of treatment modalities till 6 weeks. There was a better outcome in patients of group A than group B (Fig-2 ).
Fig-3: Assessment of shoulder disability by SPADI disability score
In both groups there was progressive decrease in mean SPADI disability score from the start of treatment modalities till 6 weeks. There was a better outcome in patients of group A than group B (Fig-3 ). Fig-4 revealed that in both groups, there was progressive decrease in mean total SPADI score from the start of treatment modalities till 6 weeks, but there was a better outcome in patients of group A than group B (Fig-4) . 
Fig-4: Assessment of shoulder pain/disability by total SPADI scores

Discussion
In this study, the mean age of patients in group A was found 54.80 (SD±8.90) and in group B it was 47.72 (SD±9.15) years. In the group "A", 16(40%) patients and in the group "B", 20(50%) patients were between 41 to 50 years of age. These findings are consistent with the findings of a study by Barua In the current study, one of the primary outcome variables was pain reduction that was assessed by VAS pain scale and SPADI pain score. In this study at the starting of treatment, the mean pain score according to VAS in group A and group B patients were 7.40 (SD ±l.90) and 6.72(SD±1.44) respectively. At the end of 2 weeks, the pain score come down by 24.91% to 5.56 (SD±1.96) in group A and by 10.44% to 5.90(±1.91) in group B. At the end of 4 weeks, there was further improvement in both the groups with VAS pain scales standing at 4.84(SD±2.33) and 5.38 (SD±1.92) respectively. At the end of 6 weeks, there was very significant change of VAS pain scale from the baseline score. In group A it scaled down to 3.80 (SD±2.38), a very significant change of 49.70%. In the current study from this data it is clear that patients in both groups had pain remission but those patients who had Ultrasound therapy as part of their regimen had significantly better outcome in terms of VAS pain score and the SPADI pain score than their counterpart who had MWD as part of their treatment regime. Ulusoy et al 10 had also found that shoulder pain was significantly decreased comparing to the initial level following Ultrasound therapy. Andreas B et al 11 also showed that pain was reduced and ROM (Range of Motion) was improved in both groups in 6 and 12 weeks. In that study, both groups were treated with transcutaneous electrical nerve stimulation, cold pack, and non-steroidal antiinflammatory drugs; and the patients were given glenohumeral ROM exercises. Thanak et al 14 found
Ultrasound therapy and self-exercise are more important to reduce pain arising from adhesive capsulitis. This study also has the similar outcome.
Conclusion
In this study, most patients with adhesive capsulitis were benefitted with counseling plus Ultrasound therapy and physical exercise rather than counseling plus Microwave Diathermy therapy with physical exercise. In group "A" counseling plus Ultrasound therapy with physical exercise was given five days a week, the benefit is much more pronounced than counseling plus Microwave Diathermy therapy with physical exercise given at same duration. In addition to decreasing pain significantly, this treatment also reduces disability of the shoulder and ultimately increases Range of Motion of the affected shoulder joint. Therefore, counseling plus ultrasound therapy (UST) with physical exercise is recommended to be utilized as first line treatment in adhesive capsulitis.
